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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymeric fuel cell 
allowing an easy assembly work, enabling uniform tightening pressure to 
be applied to each unit cell and further allowing an easy maintenance 
work. 

SOLUTION: An electrode-electrolyte jointed body 42 with a pair of gas 
diffusion electrodes jointed to both surfaces of a solid polymeric 
electrolyte film, is clamped with a projected clamper 52 having a gas flow 
passage 52e and a recessed clamper 54 having another gas flow passage 
54e. In addition, the adjacent projected and recessed clampers 52 and 54 
are tightened to each other by a screwing means using a screw, thereby 
forming a unit cell 50. This process is further repeated for providing a 
solid polymeric fuel cell 40 having a preset number of unit cells 50 
stacked. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polymer electrolyte fuel cell characterized by having the electrode and the electrolyte zygote to 
which the gas diffusion electrode of a pair was joined by both sides of a solid-state polyelectrolyte, the pinching 
object equipped with the gas passageway which pinches this electrode and electrolyte zygote, and constitutes a 
eel, and a mechanical conclusion means to connect said adjoining pinching objects according to an individual. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable polymer electrolyte fuel cell for the small electric 
organ of the source of mounted power, and a fixed mold etc. in more detail about a polymer electrolyte fuel cell. 
[0002] 

[Description of the Prior Art] A polymer electrolyte fuel cell is a fuel cell which uses the solid-state 
polyelectrolyte film (only henceforth an "electrolyte membrane") as an electrolyte, and since it has the 
descriptions, like that power density is high, that structure is simple, that operating temperature is comparatively 
low, and there is silence, it is used as a power source the object for space development, or military from the 
former. IVioreover. when hydrogen is used as a fuel, since it essentially does not discharge nitrogen oxides and 
xarbbn dioxide gas, the fuel cell attracts attention also as a source of low-pollution power for automobiles in 
recent years. 

[0003] An example of the basic structure of a polymer electrolyte fuel cell is shown in drawing 8 . In drawing 8 . 
the cell 2 used as the generation-of-electrical-energy unit of a polymer electrolyte fuel cell has taken the 
structure which inserted into both sides of an electrolyte membrane 12 the electrode and the electrolyte zygote 
10 which joined the gas diffusion electrodes 14 and 16 of a pair with separators 18 and 18. 

[0004] The fluorine system electrolyte membrane with a thickness of 50-200 micrometers generally represented 
by the perfluoro sulfonic-acid film known for the trade name of Nafion (a trademark, Du Pont make) is used for 
the electrolyte membrane 12. 

[0005] Moreover, gas diffusion electrodes 14 and 16 consist of a catalyst bed (not shown) of the porosity which 
consists of a carbon particle which made electrode catalysts, such as platinum, support, and an electrolyte, and 
two-layer [ of the diffusion layer (not shown) which consists of a porous material which can diffuse gas ]. 
[0006] Furthermore, separators 18 and 18 have the high current collection engine performance, and, generally 
the graphite of the stable substantia compacta is used also under an oxidation steam ambient atmosphere. 
Morieover, Yamabe 18a for supplying an electron to gas diffusion electrodes 14 and 16 and slot 18b for supplying 
matter, such as gas and water, are prepared in separators 18 and 18. 

[0007] It is in the condition which connected the load to the both ends of the cell 2 which has such structure, 
and if the gas which contains oxygen, such as air, in the sink and gas diffusion electrode 16 (air pole) side of 
another side for the gas which contains hydrogen, such as reformed gas, in one gas diffusion electrode 14 (fuel 
electrode) side is passed, water will generate from hydrogen and oxygen and the free energy change in that case 
will be directly taken out from the separators 1 8 and 1 8 allotted to the both ends of a cell 2 as electrical energy. 

[0008] By the way, the electromotive force of the cell 2 shown in drayying 8 is before and after IV. and practical 
use cannot be presented with it if it remains as it is. Therefore, in order to obtain a high power electrical 
potential difference, practical use is usually presented as the aggregate of a fuel cell which carried out the 
hundreds eel laminating of the cell 2 to the serial, attached the equipment which bundles up receipts and 
payments of a fuel, air, and cooling water to this, and performs them to it, and was dedicated in the container, 
and the so-called fuel cell stack. 

[0009] An example of stack structure is shown in drawing 9 . In drawing 9 , while the fuel cell stack 20 carries 
out the hundreds eel laminating of the cell 2 shown in drawing 8 , it has arranged the cooling plate 22 for holding 
a cell 2 to optimum temperature for every number eel, and has taken the structure of the cell 2 by which the 
laminating was carried out further which allotted clamping plates 24 and 24 up and down. 

[0010] Moreover, between the vertical edge of the cell 2 by which the laminating was carried out, and clamping 
plates 24 and 24, the electric insulating plates 32 and 32 for securing the terminal assemblies 30 and 30 for 
taking out the generated electrical and electric equipment and an insulation are arranged. Furthermore, the air 
manifolds 36 and 36 for supplying the fuel manifolds 34 and 34 for supplying fuel gas and air are formed in the 
side face of the fuel cell stack 20. 

[001 1] And the assembly of the fuel cell stack 20 is performed by inserting the cell 2 and 2 — by which the 



laminating was carried out by the clamping plates 24 and 24 of two sheets, and binding two or more bolts 26 and 
26 — tight collectively by through, the nut 28, and 28 — to the up-and-down clamping plates 24 and 24. 
[0012] 

[Problem(s) to be Solved by the Invention] However, as shown in drawing 9 , an electrode and the electrolyte 
zygote, the separator, the terminal assembly, the cooling plate, etc. carried out the laminating of many members, 
in the fuel cell stack of the conventional type collectively bound tight with a bolt, many processes were needed 
for the assembly and there was a problem that a manufacturing cost became high. 

[0013] Moreover, although the electrode and the electrolyte zygote, and the separator needed to be bound tight 
by the uniform bolting pressure in order to make electric contact between an electrolyte membrane and a gas 
diffusion electrode into a positive thing while preventing the gas leakage from a separator, by the approach of 
binding tight collectively the layered product of the fuel cell which carried out the hundreds eel laminating of the 
cell, it bound tight for every cell, dispersion arose to the pressure, and there was a problem that uniform bolting 
was difficult. 

[0014] Since the laminating of the cell is carried out to a serial and a fuel cell stack is a thing, when 
abnormalities generate it in one cell, the whole fuel cell stack stops furthermore, operating. In that case, the bolt 
was removed, the whole fuel cell stack was decomposed, after exchanging an abnormal cell for a normal cell, the 
whole fuel cell stack needed to be assembled again and there was a problem that a maintenance service was 
complicated. 

[0015] The technical problem which this invention tends to solve can give a uniform bolting pressure to each 
cell, and is for a maintenance service to offer an easy polymer electrolyte fuel cell moreover while it can perform 
assembly operation easily. 
[0016] 

[Means for Solving the Problem] The polymer electrolyte fuel cell built over this invention in order to solve the 
above-mentioned technical problem makes it a summary to have the electrode and the electrolyte zygote to 
which the gas diffusion electrode of a pair was joined by both sides of a solid-state polyelectrolyte, the pinching 
object equipped with the gas passageway which pinches this electrode and electrolyte zygote, and constitutes a 
eel, and a mechanical conclusion means to connect said adjoining pinching objects according to an individual. 
[0017] Although it is not limited especially if it is the means which can perform reversibly the adjoining 
conclusion and separation of pinching objects (it serves as a separator) as a mechanical conclusion means here, 
a screwing means to conclude the pinching object itself by the male screw, the female screw, and nothing and a 
screw stop is suitable. Moreover, while preparing a projection in one pinching object, a fitting means to conclude 
by establishing the slot which engages with the projection in the pinching object of another side, and inserting a 
projection and a slot in it may be used. 

[0018] According to the polymer electrolyte fuel cell concerning this invention which has the above-mentioned 
configuration, the conclusion activity of a cell is done by concluding pinching objects with a mechanical 
conclusion means while pinching one an electrode and an electrolyte zygote with the pinching object of a pair. 
[0019] What is necessary is to be the repeat of this activity, to arrange an electrode and an electrolyte zygote 
between the already concluded pinching object and a new pinching object, to conclude the already concluded 
pinching object and a new pinching object with a mechanical conclusion means, and just to unify, even if it is the 
case where the hundreds eel laminating of the cell is carried out. 

[0020] According to this invention, since conclusion of one electrode and an electrolyte zygote is performed by 1 
time of the conclusion process, as compared with the conventional approach, the assembly of a fuel cell 
becomes easy, and a man day can also be lessened and can manufacture a polymer electrolyte fuel cell by low 
cost. 

[0021] Moreover, since conclusion of an electrode and an electrolyte zygote is performed for every time, it 
becomes possible to bind each electrode and electrolyte zygote tight by the uniform pressure, and the property 
difference between cells decreases. Furthermore, since only the electrode and electrolyte zygote which canceled 
conclusion of the pinching object of the part which abnormalities generated, and abnormalities generated can be 
removed when abnormalities occur in some cells after assembling a fuel cell stack, a maintenance service is 
easy-ized. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail, 
referring to a drawing. Drawing 1 is the decomposition sectional view of the polymer electrolyte fuel cell 
concerning the gestalt of operation of the 1st of this invention. The polymer electrolyte fuel cell 40 is equipped 
with an electrode and the electrolyte zygote 42. the pinching object (this is hereafter called "convex type 
pinching object") 52 that has heights 52b to both ends, the pinching object (this is hereafter called "concave 
pinching object") 54 which has crevice 54b to both ends, and the terminal assembly 56 in drayv^ingj, . 
[0023] The convex type pinching object 52 and the concave pinching object 54 are arranged by turns toward the 
direction of a laminating of an electrode and the electrolyte zygote 42. Moreover, heights 52b of the adjoining 
convex type pinching object 52 and crevice 54b of the concave pinching object 54 can be concluded and unified 



now with a mechanical conclusion means. In the polymer electrolyte fuel cell 40 illustrated to drawing 1 , the 
screwing means by the screw stop is used as a mechanical conclusion means. 

[0024] IVIoreover. an electrode and the electrolyte zygote 42 are pinched between the heights 52b apical surface 
of the convex type pinching object 52, and the crevice 54b base of the concave pinching object 54, and one cell 
50 is constituted by the convex type pinching object 52. an electrode and an electrolyte zygote 42, and the 
concave pinching object 54. Furthermore, the terminal assembly 56 for taking out the electrical and electric 
equipment generated with the electrode and the electrolyte zygote 42 is attached in the heights 52 of the 
convex type pinching object 52 arranged on both ends. 

[0025] In addition, what is necessary is to be also the same as when carrying out the five or more layer 
laminating of the cell 50, to arrange the convex type pinching object 52 and the concave pinching object 54 by 
turns according to the number of laminatings of a cell 50, and just to arrange an electrode and the electrolyte 
zygote 42 in the polymer electrolyte fuel cell 40 illustrated to drawin g 1 , between the convex type pinching 
object 52 and the concave pinching object 54, although the cell 50 has structure by which the four-layer 
laminating was carried out. 

[0026] An electrode and the electrolyte zygote 42 join a gas diffusion electrode 46 to both sides of an 
electrolyte membrane 44, as shown in drawing 2 . As an electrolyte membrane 44, various kinds of electrolyte 
membranes which have proton conductivity can be used, and it is not limited especially. Generally, the fluorine 
system electrolyte membrane with a thickness of 50-200 micrometers represented by the perfluoro sulfonic- 
acid film is used. 

[0027] Since it is the copolymer of the perfluoro vinyl ether and tetrafluoroethylene which have a sulfonic group 
as an electrolyte radical, it has high proton conductivity and it moreover excels in oxidation resistance, the 
object for prizes of the perfluoro sulfonic-acid film is carried out as an electrolyte membrane for polymer 
electrolyte fuel cells. 

[0028] Moreover, the gas diffusion electrode 46 consists of two-layer [ of diffusion layer 46b of the porosity set 
to the carbon particle which made electrode catalysts, such as platinum, support, and catalyst bed 46a of the 
porosity which consists of electrolytes, such as a perfluoro sulfonic-acid polymer, from carbon paper, a carbon 
cross, etc. ]. 

[0029] The convex type pinching object 52 is housing 52a and 52g of gas transparency objects from 52h of lead 
wire, as shown in drawing 3 . Housing 52a becomes the base material of the convex type pinching object 52, and 
heights 52b is formed in the both-ends side of a disc-like base material. 

[0030] The male screw for concluding with the concave pinching object 54 is formed in the lateral surface of 
heights 52b. Moreover, lead-wire laying-under-the-ground slot 52c is prepared in the end face of each heights 
52b, and lead-wire laying-under-the-ground slot 52c is connected with 52d of lead-wire drawer holes prepared 
in the side face of housing 52a. 

[0031] Gas-passageway 52e penetrated in accordance with radial is prepared in the interior of housing 52a. and 
reactant gas can be passed now in gas-passageway 52e. Furthermore, in accordance with shaft orientations, 52f 
of cylinder-like through holes is prepared in the center of housing 52a so that it may intersect perpendicularly 
with gas-passageway 52e. 

[0032] Here, the ingredient which has the thermal resistance of extent which does not deform in the operating 
temperature region (before or after 80 degrees 0) of a polymer electrolyte fuel cell 40, and insulation is used for 
housing 52a. Specifically, polytetrafluoroethylene is mentioned as a suitable example. Thermal resistance is 
needed for controlling deformation of housing 52a and preventing the fall of the bolting pressure of an electrode 
and the electrolyte zygote 42, and the fall of the seal nature of reactant gas. 

[0033] Moreover, insulation is needed for obtaining a high power electrical potential difference. That is, in order 
to obtain a high power electrical potential difference, it is necessary to connect each cell 50 to a serial but. and 
as mentioned later, since it stands in a line in sequence, in the polymer electrolyte fuel cell 40 shown in drawing 
1 . a cell 50 is [ of (-+), (+-). and — (- +) ] to connect like poles and for a fuel cell 40 to connect too hastily, 
when a conductor is used as housing 52a. 

[0034] In addition, when you do not need a high power electrical potential difference, while using conductors, 
such as stainless steel, for a part of housing 52a, an insulator may be used for other parts, and you may 
constitute so that parallel connection of the cell 50 may be carried out. 

[0035] 52g of gas transparency objects is presenting the cylindrical shape, and they are laid under the 52f of the 
through holes of housing 52a. Moreover, the reinforcement of extent which is not collapsed when an electrode 
and the electrolyte zygote 42 are pinched with gas permeability, the convex type pinching object 52, and the 
concave pinching object 54, and the ingredient which has insulation are used for 52g of gas transparency objects. 
Specifically, ceramic porous bodies, such as a zirconia. are mentioned as a suitable example. 
[0036] Gas permeability is needed for supplying the electrode and the electrolyte zygote 42 which allotted the 
reactant gas which flows gas-passageway 52e of housing 52a to both sides of housing 52a through 52g of gas 
transparency objects. 

[0037] Therefore, in the polymer electrolyte fuel cell 40 illustrated to drawin g 1 , in housing 52a, there is no 



function as a separator for preventing mixing of reactant gas, and an electrode and the electrolyte zygote 42 
achieve the function as a separator to it. 

[0038] Moreover, reinforcennent is needed for giving a predetermined bolting pressure to an electrode and the 
electrolyte zygote 42. in case an electrode and the electrolyte zygote 42 are pinched with the convex type 
pinching object 52 and the concave pinching object 54. That is, if the reinforcement of 52g of gas transparency 
objects is low, a bolting pressure cannot be enlarged, but the gas leakage of reactant gas will arise, or it will 
become inadequate electric contacting an electrolyte membrane 44 and a gas diffusion electrode 46, and 
generating efficiency will fall. 

[0039] Furthermore, insulation is needed for connecting a cell 50 to a serial and securing a high power electrical 
potential difference like above-mentioned housing 52a. However, when a high power electrical potential 
difference is not required, 52g of some gas transparency objects is constituted from a conductor which has gas 
permeability, such as a metal porous body and a layered product of a metal mesh, like housing 52a, and it may be 
made to carry out parallel connection of the cell 50. 

[0040] In addition, since it is sufficient if supply of reactant gas is possible for 52g of gas transparency objects 
to an electrode and the electrolyte zygote 42, the configuration of 52g of gas transparency objects is not limited 
to the ceramic porous body of a cylindrical shape so that it may illustrate to drawing 3 . 

[0041] For example, what prepared the through hole in the side face of the ceramic porous body of a cylindrical 
shape along with the gas flow direction as 52g of gas transparency objects may be used. When a through tube is 
prepared along with a gas flow direction, there is an advantage that pressure loss can be reduced. Moreover, it 
considers as the shape of so-called rib which put side by side the slot of a large number penetrated along with a 
gas flow direction, using the ingredient of the substantia compacta as 52g of gas transparency objects, and you 
may make it support an electrode and the electrolyte zygote 42 at Yamabe*s tip. 

[0042] By making the gas diffusion electrode 46 joined to the electrolyte membrane 44 contact. 52h of lead wire 
is for taking out the electrical and electric equipment generated with the electrode and the electrolyte zygote 42, 
and they is laid under the lead-wire laying-under-the-ground slot 52c prepared in the end face of heights 52b of 
housing 52a, Moreover, the edge of 52h of lead wire is pulled out out of housing 52a from 52d of lead-wire 
drawer holes prepared in the side face of housing 52a. 

[0043] The ingredient excellent in corrosion resistance is used as the quality of the material of 52h of lead wire. 
Specifically, what covered Sn or Sn alloy is mentioned to metal lead wire, such as stainless steel, Sn, Sn alloy or 
stainless steel, and copper, as a suitable example. 

[0044] Although the reactant gas with which needing corrosion resistance is supplied to a polymer electrolyte 
fuel cell 40 is usually humidified in order to supply water to an electrolyte membrane 44, and 52h of lead wire is 
put to the bottom of an oxidation steam ambient atmosphere, 52h of lead wire is [ oxidation and ] for contact 
resistance with a gas diffusion electrode 46 to increase, and for generating efficiency to fall by the oxidation 
steam, when passivation is carried out. 

[0045] The concave pinching object 54 is housing 54a and 54g of gas transparency objects from 54h of lead wire, 
as shown in drawing 4 . Housing 54a becomes the base material of the concave pinching object 54. and crevice 
54b is formed in the both-ends side of a disc-like base material. Moreover, a female screw is formed in the 
medial surface of crevice 54b, and the concave pinching object 54 and the convex type pinching object 52 can 
be mechanically concluded and united now with it by screwing with the male screw formed in the lateral surface 
of heights 52a of the convex type pinching object 52. 

[0046] Moreover, the bore of crevice 54b of housing 54a is a little larger than the outer diameter of an electrode 
and the electrolyte zygote 42, and can hold now an electrode and the electrolyte zygote 42 in crevice 54b. 
[0047] Furthermore, when the concave pinching object 54 and the convex type pinching object 52 are concluded, 
space is formed between the base of crevice 54b, and the apical surface of heights 52b. but as for the height of 
the space, the predetermined bolting pressure has become small a little from the height of an electrode and the 
electrolyte zygote 42 so that may be given to the electrode and the electrolyte zygote 42 pinched in the space. 
[0048] in addition, in the base of crevice 54b of housing 54a Inside a point connected to 54d of lead-wire drawer 
holes which lead-wire laying-under-the-ground slot 54c is prepared, and are prepared in the side face of housing 
54a, and housing 54a The point that gas-passageway 54e penetrated in accordance with radial is prepared, the 
point that 54f of through tubes is prepared in accordance with shaft orientations, and the point that 
polytetrafluoroethylene is desirable as the quality of the material of housing 54a are the same as that of housing 
52a of the convex type pinching object 52. 

[0049] moreover, as the point that 54g of gas transparency objects is laid under the 54f of the through tubes of 
housing 54a, and the quality of the material which is 54g of gas transparency objects As the point that ceramic 
porous bodies, such as a zirconia, are desirable, the point that 54h of lead wire is laid under the lead-wire laying- 
under-the-ground hole 54c, and the quality of the material that is 54h of lead wire The point for metal wires, 
such as stainless steel, Sn, Sn alloyed wire or stainless steel, and copper, that what covered Sn or Sn alloy is 
suitable is the same as that of the convex type pinching object 52. 

[0050] As a terminal assembly 56 is shown in drawin g 5 , female screw 56a is prepared so that it can screw with 



heights 52b of the convex type pinching object 52 arranged to the both ends of the cell 50 by which the 
laminating was carried out. Moreover, conductive ingredients, such as stainless steel and copper, are used for a 
terminal assembly 56. 

[0051] In addition, since it is sufficient if the electrical and electric equipment generated with each electrode and 
electrolyte zygote 42 can be taken out, it is not necessary to make a terminal assembly 56 not necessarily 
screw with the convex type pinching object 52, and you may make it only insert it in. Moreover, when one edge 
of the layered products of a cell 50 is the concave pinching object 54, what prepared the heights in which the 
female screw of crevice 54b. the male screw which can be screwed, or fitting is possible may be used as a 
terminal assembly 56. 

[0052] Next, the assembly procedure of the polymer electrolyte fuel cell 40 shown in drayyjngj. is explained. 
First, an electrode and the electrolyte zygote 42 are held in crevice 54b of the concave pinching object 54 with 
which 54g of gas transparency objects and 54h of lead wire were laid underground. Subsequently, what is 
necessary is to make crevice 54b of the concave pinching object 54 face heights 52b of the convex type 
pinching object 52 with which 52g of gas transparency objects and 52h of lead wire were similarly laid 
underground, and just to screw heights 52b and crevice 54b. 

[0053] Thereby, as for an electrode and the electrolyte zygote 42, a predetermined bolting pressure is given to 
homogeneity by the apical surface of heights 52b, and the base of crevice 54b. Moreover, at this time, the lead 
wire 52h and 54h laid under the lead-wire laying-under-the-ground holes 52c and 54c and the gas diffusion 
electrodes 46 and 46 of an electrode and the electrolyte zygote 42 contact, and it becomes one cell 50. 
[0054] the heights 52 of another convex type pinching object 52 are made to screw in crevice 54b which holds 
an electrode and the electrolyte zygote 42 in crevice 54b of another side of the concave pinching object 54 
which is the same also as for the conclusion activity of the cell 50 after the 2nd, and was already concluded and 
by which the electrode and the electrolyte zygote 42 were held in it — being sufficient . And if a terminal 
assembly 56 is screwed in both ends after carrying out the laminating of the cell 50 of a predetermined number, 
the layered product of a cell 50 will be obtained. 

[0055] Next, lead wire [ 52h and 54h ] connection is performed. Usually, each cell 50 is connected to a serial so 
that a high power electrical potential difference may be obtained. Since in the case of the polymer electrolyte 
fuel cell 40 illustrated to drawing 1 fuel gas is passed to gas-passageway 52e of the convex type pinching object 
52 and air is passed to gas-passageway 54e of a sink and the concave pinching object 54. the gas diffusion 
electrode 46 which touches the convex type pinching object 52 serves as an anode (- pole), and the gas 
diffusion electrode 46 which touches the concave pinching object 54 serves as a cathode (+ pole). 
[0056] That is, like poles adjoin each other like (-+), (+-), and — (- +) in a cell 50. therefore, in order to connect 
a cell 50 to a serial To the upside terminal assembly 56, it connects with 52h of lead wire by the side of the 
anode of the cell 50 located in the topmost part, and considers as - pole. For example, to the lower terminal 
assembly 56 What is necessary is to connect with 54h of lead wire by the side of the cathode of the cell 50 
located in the bottom, to consider as + pole, and just to connect the remaining lead wire 52h and 54h so that 
each cell 50 may be further connected in order of (+-), (+-), and — . 

[0057] If a fuel manifold (not shown) is attached in 52g of gas passagewaies and an air manifold (not shown) is 
finally attached in 54g of gas passagewaies. a polymer electrolyte fuel cell 40 will be completed. 
[0058] If the fuel gas and air containing hydrogen, such as reformed gas, are passed to the gas passagewaies 52e 
and 54e of a polymer electrolyte fuel cell 40 which have such a configuration, a fuel will be supplied to the gas 
diffusion electrode 46 which is in contact with heights 52b, and air will be supplied to the gas diffusion electrode 
46 which is in contact with crevice 54b at them, respectively. Thereby, electrode reaction advances in each 
electrode and electrolyte zygote 42, and the obtained electrical and electric equipment is taken out outside 
through terminal assemblies 56 and 56. 

[0059] In addition, although lead wire [ 52h and 54h ] connection sequence may be changed when carrying out 
parallel connection of some each cell 50, a conductor is used for a Housings 52a and 54a and gas transparency 
objects [ 52g and 54g ] part, and you may make it connect a part of like poles. In this case, since Housings 52a 
and 54a and the gas transparency objects 52h and 54h play the role of lead wire, lead wire 52h and 54h is 
unnecessary. 

[0060] Moreover, what is necessary is for a procedure contrary to **** just to perform, in decomposing the 
assembled fuel cell. Furthermore, what is necessary is to remove only the pinching objects 52 and 54 which 
constitute the cell 50 to exchange, in exchanging only some cells 50. 

[0061] Next, the polymer electrolyte fuel cell concerning the gestalt of operation of the 2nd of this invention is 
explained. Drawing 6 is the decomposition sectional view of the polymer electrolyte fuel cell 60 concerning the 
gestalt of operation of the 2nd of this invention. The polymer electrolyte fuel cell 60 is equipped with the 
electrode and the electrolyte zygote 42. and the pinching object 62 that has heights 62b in one field, and has 62d 
of crevices in the field of another side in drawing 6 . 

[0062] The polymer electrolyte fuel cell 60 has the structure where the laminating of an electrode and the 
electrolyte zygote 42, and the pinching object 62 was carried out by turns toward the direction of a laminating. 



Moreover, while adjoins, and heights 62b of the pinching object 62 and 62d of crevices of the pinching object 62 
of another side can be concluded and unified now with a mechanical conclusion means. In the polymer 
electrolyte fuel cell 60 illustrated to drawing 6 , the screwing means by the screw stop is used as a mechanical 
conclusion means. 

[0063] Moreover, an electrode and the electrolyte zygote 42 are pinched between the heights 62b apical surface 
of one pinching object 62, and 62d base of crevices of the pinching object 62 of another side, and one cell 50 is 
constituted by two pinching objects 62 and 62, and an electrode and an electrolyte zygote 42. In addition, in the 
polymer electrolyte fuel cell 60 illustrated to drawing 6 , although the cell 50 has structure by which the four- 
layer laminating was carried out, it is also the same as when carrying out the five or more layer laminating of the 
cell. 

[0064] Since the electrode and the electrolyte zygote 42 have the same configuration as what is shown in 
drawing 2 . it omits explanation. Moreover, the pinching object 62 is equipped with housing 62a and the gas 
transparency objects 62i and 62j as shown in drawing 7 . 

[0065] Insulating-layer 62c is prepared in heights 62b prepared in one field of housing 62a, and the part, lateral 
surface, and basal plane of an apical surface of heights 62b are covered with it by insulating-layer 62c. This is 
for contacting the heights 62b apical surface and gas diffusion electrode 46 which are not covered with 
insulating-layer 62c at the same time it secures the insulation of the pinching object 62 and 62 comrades, when 
the pinching object 62 and 62 comrades are screwed. Moreover, the male screw is formed in the peripheral face 
of insulating-layer 62c. 

[0066] Moreover, the male screw and the female screw which can be screwed formed in the peripheral face of 
insulating^layer 62c are formed in the inner skin of 62d of crevices established in the field of another side of 
housing 62a. Moreover, the outer diameter of 62d of crevices is a little larger than the outer diameter of an 
electrode and the electrolyte zygote 42, and can hold now an electrode and the electrolyte zygote 42 in 62d of 
crevices. 

[0067] Furthermore, when two pinching objects 62 and 62 are concluded, space is formed between the base of 
62d of crevices, and the apical surface of heights 62b, but as for the height of the space, the predetermined 
bolting pressure has become small a little from the height of an electrode and the electrolyte zygote 42 so that 
may be given to the electrode and the electrolyte zygote 42 pinched in the space. 

[0068] It penetrates in the interior of housing 62a toward radial, and two gas passagewaies 62e and 62f which 
cross mutually are formed in it. and fuel gas can be passed to one side and they can pass oxidant gas now on 
another side. Therefore, in the case of the gestalt of this operation, like (+-) and — (+-), the laminating of the 
cell 50 is carried out so that unlike poles may adjoin each other. Moreover, the pinching object 62 also achieves 
the function as a separator. 

[0069] Furthermore, gas-passageway 62e and 62g of gas transparency object laying-under-the-ground holes 
open for free passage are prepared in the heights 62b side of housing 62a, and 62f of gas passagewaies and 62h 
of gas transparency object laying-under-the-ground holes open for free passage are prepared in 62d side of 
crevices of housing 62a. 

[0070] Here, the ingredient which has conductivity and corrosion resistance is used for housing 62a. Specifically, 
what covered Sn or Sn alloy is mentioned to the base material which consists of stainless steel, Sn, Sn alloy or 
stainless steel, copper, etc. as a suitable example. 

[0071] Conductivity is needed for connecting electrically the gas diffusion electrodes 46 and 46 of the electrode 
and the electrolyte zygotes 42 and 42 arranged to the both ends of the pinching object 62, and connecting a cell 
50 to a serial. Therefore, in the case of the pinching object 62 shown in drawing 7 , unlike the pinching objects 52 
and 54 shown in draw ing 3 and drawing 4 , lead wire is unnecessary. 

[0072] Moreover, corrosion resistance is needed oxidation and for contact resistance with a gas diffusion 
electrode 46 increasing, and generating efficiency falling by putting housing 62a to the bottom of an oxidation 
steam ambient atmosphere, when passivation is carried out. 

[0073] The ingredient which has the thermal resistance of extent which can maintain an insulating property also 
with the operating temperature (before or after 80 degrees C) of a polymer electrolyte fuel cell 60 is used for 
insulating-layer 62c prepared in heights 62b of housing 62a. Specifically, polytetrafluoroethylene is mentioned as 
a suitable example. Moreover, what is necessary is just to fix housing 62a and insulating-layer 62c using means, 
such as a screw stop, a bolt stop, and fitting. 

[0074] The gas transparency objects 62i and 62j are presenting the cylindrical shape, and are laid under the gas 
transparency object laying-under-the-ground holes 62g and 62h prepared in housing 62a, respectively. Moreover, 
the through tubes 62k and 621. penetrated toward gas-passageway 62e and the direction of 62f are formed in the 
gas transparency objects 62i and 62j. respectively. 

[0075] Here, the ingredient which has the reinforcement of extent which is not collapsed when the electrode 
electrolyte zygote 42 is pinched with gas permeability and two pinching objects 62 and 62 is used for the gas 
transparency objects 62i and 62j. Needing gas permeability and reinforcement is based on the same reason as 
the gas transparency objects 52g and 54g used for the pinching objects 52 and 54 shown in drawin g 3 and 



drayying 4 . 

[0076] however, since the laminating of the cell 50 is carried out in the sequence of (+-) and — (+-) in the case 
of the gestalt of this operation, the gas transparency objects 62i and 62j are insulators — it is not required and a 
conductor may be used. Specifically, ceramic porous bodies, such as a zirconia, a metal porous body, the layered 
product of a metal mesh, etc. can be used. 

[0077] In addition, the point that the thing of the shape of a rib which may use for the gas transparency objects 
621 and 62j the porous body which does not have through tubes 62k and 621., and consists of an ingredient of the 
substantia compacta may be used is the same as that of the gas transparency objects 52g and 54g shown in 
drawing 3 and drayying 4 . 

[0078] Next, the assembly procedure of the polymer electrolyte fuel cell 60 shown in drawing 6 is explained. 
First, while was laid underground and the gas transparency objects 62i and 62j hold an electrode and the 
electrolyte zygote 42 in 62d of crevices of the pinching object 62. Subsequently, what is necessary is to make 
62d of crevices of one pinching object 62 face heights 62b of the pinching object 62 of another side under which 
the gas transparency objects 62i and 62j were similarly laid, and just to screw it with heights 62b and 62d of 
crevices. 

[0079] Thereby, as for an electrode and the electrolyte zygote 42. a predetermined bolting pressure is given to 
homogeneity by the apical surface of heights 62b, and the base of 62d of crevices. Moreover, at this time, the 
part which is not covered with insulating-layer 62c among the heights 62b apical surfaces of one pinching object 
62 and one gas diffusion electrode 46 of an electrode and the electrolyte zygote 42 contact, 62d base of 
crevices of the pinching object 62 of another side and the gas diffusion electrode 46 of another side of an 
electrode and the electrolyte zygote 42 contact, and it becomes one cell 50. 

[0080] heights 62b of another pinching object 62 is made to screw in 62d of crevices where the electrode and 
the electrolyte zygote 42 were held in 62d of crevices of the pinching object 62 which is the same also as for 
the conclusion activity of the cell 50 after the 2nd, and was already concluded, and the electrode and the 
electrolyte zygote 42 were held in them — being sufficient . 

[0081] Furthermore, if a fuel manifold (not shown) is attached in the last at gas-passageway 62e and an air 
manifold (not shown) is attached in 62f of gas passagewaies after carrying out the laminating of the cell 50 of a 
predetermined number, a polymer electrolyte fuel cell 60 will be completed. 

[0082] If the oxidant gas which contains oxygen, such as fuel gas which contains hydrogen, such as reformed 
gas, respectively, and air. in the gas passagewaies 62e and 62f of a polymer electrolyte fuel cell 60 which have 
such a configuration is passed Air is supplied through gas transparency object 62j, and the gas diffusion 
electrode 46 which fuel gas was supplied through gas transparency object 62i, and the gas diffusion electrode 46 
which is in contact with heights 62b became an anode (- pole), and is in contact with 62d of crevices serves as a 
cathode (+ pole). Thereby, electrode reaction advances in each electrode and electrolyte zygote 42, and the 
obtained electrical and electric equipment is taken out outside through the pinching objects 62 and 62 made 
from a conductor arranged on both ends. 

[0083] In addition, when exchanging only a point to perform in a procedure contrary to **** when decomposing 
the assembled fuel cell, and some cells 50. the point that what is necessary is to remove only the pinching 
objects 62 and 62 which constitute the cell 50 to exchange is the same as the gestalt of the 1st operation. 
[0084] As mentioned above, although the gestalt of operation of this invention was explained to the detail, 
alterations various by within the limits which is not limited to the gestalt of the above-mentioned implementation 
at all, and does not deviate from the summary of this invention are possible for this invention. 
[0085] For example, although each uses the screwing means as a mechanical conclusion means with the gestalt 
of the above-mentioned implementation While preparing a projection in the heights lateral surface prepared in 
one pinching object, or the crevice medial surface prepared in the pinching object of another side You may make 
it conclude adjoining pinching objects by making a projection and a slot engaged at the same time it establishes 
the slot which engages with the projection in another side and inserts the heights of one pinching object in the 
crevice of the pinching object of another side. 

[0086] Moreover, in the gestalt of the 1st operation, although an electrode and an electrolyte zygote are pinched 
using the convex type pinching object which prepared heights in both sides, and the concave pinching object 
which established the crevice in both sides, the pinching object which prepared heights in one field of a housing 
and established the crevice in the field of another side may be used. 

[0087] Moreover, although he is trying to contact ring-like lead wire to an electrode and an electrolyte zygote, a 
curled form slot is established in the heights 52b tip of a housing and a crevice 54b base, and a list, and you may 
make it lay a curled form lead wire under the gas transparency objects [ 52g and 54g ] both-ends side in the 
gestalt of the 1st operation at them. Or the conductor of the shape of a thin layer which has gas permeability, 
such as a metal mesh, is contacted to both sides of an electrode and an electrolyte zygote instead of lead wire, 
and you may make it take out the electrical and electric equipment generated through the thin layer-like 
conductor. 

[0088] Moreover, whenever it carries out the number eel laminating of the cell, you may make it arrange a 



cooling plate, although the gestalt of the above-mentioned implementation explained the structure where the 
laminating only of the cell was carried out. Furthermore, with the gestalt of the above-mentioned implementation, 
although each appearance of a housing is used as the cylindrical shape, it is good also considering the 
appearance of a housing as other configurations, such as a prismatic form, and, thereby, the same effectiveness 
as the gestalt of the above-mentioned implementation can be acquired. 
[0089] 

[Effect of the Invention] Since the fuel cell concerning this invention concluded pinching objects with the 
mechanical conclusion means while pinching the electrode and the electrolyte zygote with the pinching object 
equipped with the gas passageway, the hundreds eel laminating of the cell is carried out, an assembly becomes 
easy as compared with the polymer electrolyte fuel cell of the conventional type collectively bound tight with a 
bolt, and it can also lessen a man day, and is effective in a manufacturing cost being reducible. 
[0090] Moreover, since a bolting activity is done for every electrode and electrolyte zygote, it becomes possible 
to bind each electrode and electrolyte zygote tight by the uniform pressure, and is effective in the property 
difference between cells decreasing. 

[0091] Furthermore, since only the electrode and electrolyte zygote which canceled conclusion of the pinching 
object of the part which abnormalities generated, and abnormalities generated can be removed when 
abnormalities occur in some cells after assembling a fuel cell, it is effective in a maintenance service being easy- 
ized. 

[0092] As mentioned above, it is enabled for this invention to have few property differences between cells, and 
to manufacture the easy fuel cell of a maintenance service cheaply. Therefore, if this is applied to the fuel cell 
system for automobiles, it will contribute to the high increase in power of an automobile, and low costHzation, 
and will be very large invention of the effectiveness on industry. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawingJ ] It is the decomposition sectional view of the polymer electrolyte fuel cell concerning the gestalt of 
operation of the 1st of this invention. 

[Dr awin g 2] It is the sectional view of the electrode and electrolyte zygote used for the polymer electrolyte fuel 
cell shown in drawing 1 . 

[Drawing 3] Drawing 3 (a) is the top view of the convex type pinching object used for the polymer electrolyte 
fuel cell shown in drawing 1 , and drawing 3 (b) is the A-A' line sectional view. 

[Drawing 4] Drawing 4 (a) is the top view of the concave pinching object used for the polymer electrolyte fuel 
cell shown in drawing 1 , and drawing 4 (b) is the A-A' line sectional view. 

[ Drawin g 5] BrawingJ^ (a) is the top view of the terminal assembly used for the polymer electrolyte fuel cell 
shown in drawing 1 . and drawing 5 (b) is the A-A' line sectional view. 

[Drawin g 6] It is the decomposition sectional view of the polymer electrolyte fuel cell concerning the gestalt of 
operation of the 2nd of this invention. 

[Drawing 7] Drawing 7 (a) is the top view of the pinching object used for the polymer electrolyte fuel cell shown 
in drawing 6 . drawing 7 (b) is the A-A' line sectional view, and drawing 7 (c) is the B-B' line sectional view. 
[Drawing 8] It is the decomposition perspective view of the cell used as the generation-of-electrical-energy unit 
of a polymer electrolyte fuel cell. 

[DrawiJl&^ 9^ It is the perspective view showing the stack structure of the fuel cell generally used conventionally. 

[Description of Notations] 

40 60 Polymer electrolyte fuel cell 

42 Electrode and Electrolyte Zygote 

44 Solid-state Polyelectrolyte Film (Electrolyte Membrane) 
46 Gas Diffusion Electrode 
50 Cell 

52 Pinching Object (Convex Type Pinching Object) 
52e Gas passageway 

54 Pinching Object (Concave Pinching Object) 

54e Gas passageway 

62 Pinching Object 

62e, 62f Gas passageway 
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li> ilSfefefip^S 2©XJ$#5 2 atlWIfil-Cab^, 

[0 0 4 9] Sfc, 5:J#fii 54a WKSTL 5 4 f \Z\t. 
3!?XS)S^i^5 4g*Sffi^$nTVi*.'it, ;<fXilia#:5 4 

»S b tr^.'^, 'J - Ki^ffiiS?L 5 4 c IC« U - 5 4 h 
•bmWL^tl^i^. 'J-h-^5 4 hCD^JStUT, X5"> 

[0 0 5 0] ^^«5 H5f::5^f i^tc, nm-^ 
SKS 2 bi:ii^-e#^J;-5tc, (i^abS 6 a*^Ktt^n 

[0 0 5 1 ] T^i^D, « 5 6 • 

fls: 4 2 T^ii$ nfc«a*^ 0 ffi-r i *^*i?#ntis 0 
ig^-rbt)[ni^8^^^5 2 tis-e-^-B-^iJ^stti^ 

IHIgUS 4 bt^fittaUijg^pItgi^tS^ai;, * 
•5ti««iii)ii^;j.Bl«g:fa:i£ia5^Ktt/!:fc©i&i^^«5 6 i: 

[0 0 5 2] 01 (c^-r@*i«5i-i^M^s^tt?i!!4 
Oom^!<-Si[T^Jilic-s)iiTiS§^T -5. ^-f. :^fxSja^t: 
5 4 gSyt'J-KiS5 4 h;5ta^$nfclHlSe5J#«:5 4 

oHgc 5 4b fcma • mmw^-^^ 4 2 ^jr^t * 

tiT> |ffIU;<:y7,Sj§^$5 2 gS:tK'J-h'*^5 2 h>6^a 
S3 n?tdiSi*»ft: 5 2 roast 5 2 b ^ IHIMi^j*^^ 5 4 
©IHIgS5 4 blcEIS-a:, disss 2 b tnagps 4 bSriS^ 

[0 0 5 3] jinticto, • m^K«^«:4 2«, 



OIK 5 2 b ©$feSBiStr/IH]gB 5 4 b © J£S j; 0 

HIIS^a5 2c. 5 4 c CaS$nfeU-K^5 2 
h. 5 4h<h. «S • «»K^^(*:4 2(D;^fXl£fi!t«fii 

4 6. 4 6t*^«MUT, -0©^«?i5 0 iL^iS. 
[0 0 5 4] 2 0Setl^ro*«ffi5 0®*6ifef^mfcl^^ 

■e*0, Kt'^^3n:^cIHI^ftJt{*:5 40ft6:&CD[HlgB5 
4b(C. S@ • «f?KS^«:4 2SriR§b, ■Bffi • «i» 

^^5 2(Deie85 2<£jS^;$-li-Sfc*ttTJ;tn ^E-LT. R?f 
W^<D^mM 5 0 b;^c'#. 5 6 ^« 

[0 0 5 5]i>:fC, 'J-K«l5 2h, 5 4hW^«ISrfT 

0«. a^JtcM^^n^o 01{cW^T5H^*i«5i-^S 
«S!^m?t&4 0CD«^, OSfi^lt^J^S 2©::yX2^tS§5 2 e 
\Z\tmMii7.^m.\^. IHS^^ft^S 4©;?jXoitSS5 4 e 

i:ft-r?):^Xttmiiffi4 6*tyy-K (-®) i^j^O, 
PDM^Jt^ 5 4 t^-r^;yxl£«[«ffi4 6 Ji^* V- H 

[0 0 5 6] r^fSlfc^, *««5 0tt> (-+) . ( + 

-) . (-+) -cDct^t', |wl®|^±75iP0-&a 
;a:oTl.i^o Se^T. *«m5 0S:iE?iJJc«gg-r-5fca?) 

S¥«m5 0©7y-H{i!l(D'J-H«l5 2 h t^HUT 

«?fe5 0®:^;V-Hill<D'J-H^5 4h t^HLT + ffi 
tb, $^fC#*«M5 0A« (+-) , (+-) . 

JSO©U — HSS5 2 hv 54h 

[0 0 5 7] :<f7.gSSS5 2 g tcgSi|s|-v - 

K SrStOmt, :<fX85S&5 4 gfC^^v- 

i^itm4 OTi^'^^ET^. 

[0 0 5 8] ^n^ofm^^M^^mw^'i^=i-m.im 

«?&4 0(O:i!/X8it^5 2eaat5 4ef'. iE-n^n, & 

5 2b <!:^bTtiS:yxl£«l:«S4 6 \Z.\tmWik^-^ 
n. IHlgB5 4b<hSLTVi-5:i!;xi£tSt««i4 6lctigSm 

Ti^ttf^^ns. cinfccto. s-m® • «<^HS^«:4 2 
6, 5 6?£:/M/T^a5icixom$n'5. 

[0 0 5 9] ^43, #*m?fi5 0©-a5€:M5iJSi^-r5 

5:^#5 2a. 5 4 aR.tX:^/XSjg*^5 2 
g. 5 4 g(D-gB(C#l*SrfiefflU. l^®|pl±C0-gBS:O 
;^<J;-5lc:LT=fc^ti. 3^j^#5 2a. 5 4 

aSt/t:tfXSjli<i|E5 2 h. 5 4hj&tU-KII(DStiJ** 
fc-rcDT, •J-Hll5 2h, 5 4h«:^ST*S. 
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[0 0 6 0] ^fc. m^iLx^nrcn&nmm^^m-r^ 

[0 0 6 1] :kiz. i^%^<Dm2<Dum<r>wm\z%^m 
meoit. mm- mmnm-^n^4 2 1, -*®is»rogi5 

6 2b^*L. te;&®ffi{ClHIg|56 2 dSrWrsSEJ*«^6 

[0 0 6 2] m^m»^mmmmi&& 0 • mm 

^^*:6 2©age6 2 bi:te:^<Dj*}t#:6 2©IHIgC6 2 d 

tit. mw.mi^^^m\z^iou^ ■ -mtx^^^oiz 
t£^x\^^?>. meizm^r^mi^m^i'mmnmmeo 

[0 0 6 3] ^rz. mm ■ mmnm-^i^^ 2 a, 

i*Jtflc6 2 ©figs 6 2 b5feSiS®t. i&:^(Dmm»6 2<D 

2-:j<DS5Jt^*:6 2, 6 2Rz^mm-mmnm'^i^4 2\z 

0*UHfflB$nfc«it{C7^^TUS*^ m«ft*5B 

[0 0 6 4] «8l-«»?««^#:4 2«, |12tC^-rt> 

fc. «^#:6 2H, HTtC^-r-t^tr, ^lt#6 2a 
:^X@ja#:6 2 i . 6 2 j i^ttATVi^o 
[0 0 6 5] 3tJ$#6 2 aO-*©iBtC^tt^nfciOig|J 
6 2b(C(a, *e»B6 2 cA^iSttSn, diS6 2b©$fe 

tJnxt^^o C:n«, »i^^6 2, 6 2|W|±Sr!^^L;rc 
^tC. i*^#6 2, 6 2|Bl±®iffi&Sr5S^-r-5i|WI^ 

iz. mmme 2 ctc«tonTi'i;^cvii£iiS5 6 2 b^tsMt 

;yxM«t«@4 6a:^^gl!$-&^fc«e)Ta&^. $fc. 

»g 6 2c conmmzit. si^v^dt^ite-nxi/i-s. 
[0 0 6 6] ifc, ^mwe 2 a<Di&:^(omzmf^n 

fzw^e 2 d(D\Hmm\zit. mmme 2 co)i^mm\zm. 

^rz. IHI8I56 2 dO^S«, ^® •«filRJ*^#:4 20 

2$:IH]gB6 2 drttCiR§X#S<J;5f'7^-:?T<.^S« 
[0 0 6 7] 2-0(Dt^mi^6 2. 6 2?rifSISL. 

caSEe 2 d©jS®i:i£IigS6 2 b©5tS^B©pg 



[0 0 6 8] %WW6 2 aOrtSPJCtt, 

•pTMilL. Slitc3SSLTVi-5 2 0CD:^fXSSSS6 2 
e, 6 2 f *t|gtte,n. -;&^cM!|s^;^f7>^, i&:l5izmit 

SiO:®-&. ¥m?fe5 Ott. (+-) . (+-) ■••©±■5 

[0 0 6 9 ] S^tr. SJt#6 2 aCOdigpe 2 bffliJtr 
:tf7>tJit8S6 2 eCD^iiia-r^>yxSji{*:Jl|g7L6 

2 gtmii^n. ^mw6 2 aoDaase 2 dfiatcti. ii 

X8iESS6 2 f ro*.i:jiil-rs^Xgj§#:S^?L6 2 h*t 

[0 0 7 0] 3^^#6 2 atcfi. ««tts.z/W 

[0 0 7 1] ^«tt^ie:>Si:-r^0tt, *fej$«:6 2C0i^ 

jSfcSE«-r sms • mmm.^^^ 42. 4 2 03;i?xtesi[ 

Il@4 6, 4 6*ii»M(r«^b. *tt)te5 O^itt^Jt: 
mmt^fzibX'Sb^. SeoT, la 7 (C^f j*^^^ 6 2 © 
03X1X04 tC*-r»EJt<^5 2, 5 4tS^0> 

[0 0 7 2] lf6tt$:!t^Si:-r5©«> ^^W6 

2 a*«S?<b*lim»fflaTlC®$n-5Ci:fCj:0gE^t:, 

[0 0 7 3] 5:i#^6 2 a©i£ba56 2 b fClS^t 5)^,^*6 
»)i 6 2 c fwtt, H^4^Si^J-TM^i|sf«?l&6 0 ©f^KiSS 

Sit#6 2ai:. mmMQ 2 c t\t, ^vJhJe), ^iJ^^W h 
[0 0 7 4] ■ffxmi^i^e 2 i RU6 2 j tt. Rt«Ji$r 
^ji*aiS?L6 2 g&DC6 2 htCffl^^nXli-S. ^ 

fc. iSxmmi^e 2 i Rixe 2 j tea. -en^n, jtf;^ 
m^e 2 eRCJfe 2 f ^^ifiiirifiiA^oxsiiuxti-SKii 

?L6 2 kS.t)f6 2 1 ;(5t^tte.nxii-5. 

[0 0 7. 5] d^X. :^fXSja#:6 2 i StX6 2 j tC 
it. 1ixmy&^RTS2^<Di^W^f^6 2. 6 2{CctO«ffi 

«/SKj$^<^^4 2 ^mmvrzm\z!£mvu^^mm<D^s. 

tr^<oit, m3Rzsm4\z^-rmni^5 2. 5 4tcffl 
^^-^^n^^xmmi^b 2 g. 54gtra«i®afiicj; 
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[0 0 7 6] fiL, :^mm<Dmm<om'^. mmm5 o*^ 
(+-) , (+-) -©dj^TfliisnsoT. iJxm 

ig«J6 2 i St^6 2 j fieimi^X'$>?>£''^X'ittS.< , 

[0 0 7 7 J U^. f}7,mM^6 2 i RZf6 2 j fCtt, 
ma?L6 2 2 1 ^WbT^Ct^^^^L^^fflV^TfeS 

[0 0 7 8] 'A\z. meiZT^-tm^m^^mmnmme 
o(^m.^iLx^miz-D{,^xmmt^o s-r, ii7.mi^» 

6 2 i . 6 2 j *ta^:^n/t-*©^^{!^6 2©[!3fi56 
2 dtCtt® • «»S»^#4 2^iR^-r i5jl.iT% Ih] 
i;<:;9Xjgj©<^6 2 i . 6 2 j *^«is$n/tffi:^w»^ 
6 2 ©CigB 6 2h^. — 6 2 OGOgC 6 2 d 
tcEgS-fr, flgS6 2 btiagBe 2 di«^-rn«J:Vi. 
[0 0 7 9] .intcio. «a • •tt«Ki*^^4 2«, 
[figB 6 2 b <D5feSg®StJ^IH]gB 6 2 d ©jSStc ct <0 Wi^<D 

Ui!bm^EEtjf)^m-izfi^^n^o ^tc. 

(Dmmtif- 6 2 ©dligP 6 2b 9n^m<D^. mBM 6 2 C 

6 2 dmmtmm ■ mm«m^^4 2<Dm:^<DiJxmm. 

[0 0 8 0] 2-^s&.m<Dmnm5 oomi&rfmhmm. 
X'$>o. mizmm^nrcmm^^e 2(D\B^6 2 diz. m 
m ' ««?es^^4 2 sriR^L. nm • ii«?ss&flc4 

2 /&^*JlX§t?nfc[HIgB 6 2 d \zm<Dm^t$. 6 2 <DdigB6 2 

[0 0 8 1] $e>ic. m^^<Dmmm5 o^mrnvtz 
mmzf}7.m^6 2 etzmn^-ii^-)i\' 

o*^^j5g-r^. 

[0 0 8 2] ;:©J;^;i«|^^#t-SH«fii5^J'^S«Si^ 

mas 0<D;^?Xtii[SS6 2 eSD^e 2 f tc. ^ti^n, eJc 

S?fbi9J;*fX5:Sit-a-tf. dbg|5 6 2 h t^LXl^^-»7.W:m. 

«@4 6«, :tfxsjaflJ6 2 i ^ifvxmniJ7.i)mm 

^nXTy-H (-@) [H]gB6 2 d t^LTli 

^ii7.ium.mm4 ea, ^xm'^^e 2 j ^if\-i,x^% 

5nfc«M«. l^i^tcBSbfc#*SlroSlEJ#«i:6 2, 6 2 

^ifrLxi^mzmom^n^, 
[0 0 8 3] t^is, WLP).iLXibnrcmnm^^6i-Mir^ 



5 o^mfi%-r^mm^6 2. e 2<D^^mK>nii:ii&^^ 

[0 0 8 4] &,±, :^^^<Dnm(Dmmz-o\,^xmmiz 

mMi^tzA^. ^mmit±tEmm<DmmizM6m^^n^ 
h(Dxitf£<, :^^m(Dmm>tmm.vu^^mmnxm'^ 

[0 0 8 5] m^\t. ±i3**s®jgiiT?tt, ti-rnfe«i 

n^f^fi^^^tvxm-^^Wi^m^^xi^^A^. -fjOiWi 
nw\zwL^-)^n^{h^^mmiim^<D^^mzWLn(bn 
z>mumm<o\,^-ftii)-^-:^\zmm^WLn^hmz. m 
:)s\z^<D^mt'^^r^m^WLn. -:&©»jt#:<DogB 
^mio(omnwommz\tti>Thtstmmz. ^utmt 

^^o\zvxh'0i\>^. 

[0 0 8 6] -^tz.. mi ®^S6cojg^fc:t5i.iT«, 

\z€i^^^mzihm^mwh. mmizm^s^^mmzmm 
mnw^m^^xmrn • mmnm'^w^^^^-t^iio^zn. 
oTtis**. ■^mw<D--:ti(r>m\zihn^Win. te^os 

[0 0 8 7] ^tz. mi Oltffi<7)JPM{::43V^Ttt. U> 

y«cDu-H^^«® • mmmm^mz^m^^^^o 

^i*«i£DO|i55 2 b5feiSRafIHlS85 4 b 

ISM. W.XS\Z-»7.m^W-S 2 g. 5 4 g©ilSSffilC}|gi# 

^ntzmm.^^K>^t^o\zvx'h@,\>K 

[0 0 8 8] Sfe. ±fBS]6g®}^«-C«, ^«?60**« 

miz\^x\i^^i)\ ^mwoi9vm^nm^m. ^<D^^t. 

[00 8 9] 

[fgw©^*] *%iB»c'^sj^i|sf«?ibtt. mm. ■ 

ii7.m.^^m7.tz^m^xmm-t^t.mz. 
^wwn±^mw.mu^^^\z^r>u^^-t:^^o\z\.tz 

<DX. *«m^^W-t:;Ui«SLT, JJ^^l'hT-gUT^ 

isbm'f^^^m<Dmwn^^mmmn,mz\t^\^x. m. 

it n X h * ffJM-r ^ ^ t A^'T ^ § i i ^ A^' S . 

[0 0 9 0] ^it, • mmmm-^wmiz^tbrni 
tlX'^^ls^Hn^:zi:f)^'^mtuo. mmmm oi^ttM*^ 
[0 0 9 1] «Si|Bfm?£a*3iT;t^. -gp© 
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[0 0 9 2] £t±®J:'5»C, 

mi] :^^m<D^i(Dmm<om^iz^^mi^mi^^m 

[03] 03 (a) «, 0 1 t^-rH<*:jl55i-^ SjKS^It 

?fi{cffli.>e.n^ia^i*^ft<75^ffi0T*o. 03 (b) 
[04] 04 (a) it. miiz^rmi^m^i'mmmm 

?lfefCffltie>n-5QaM^^#:©¥®0-efeO, 04 (b) 

it. ^cDA-A' ^mmmx'$>^o 
[0 5] 0 5 (a) miiz^rm^m^^mmMm 
mizm^^^n^^f-Wiow-mm-v^K). ms (b) (i. 

^0)A-A' ||EWffi0T?a5S. 
[06] *^l«®m2<D||Jg©}K^}C:0^SH{*iS5J-^S 



j^.i|Sf«m©^i'»»f ffi0TS> ^ . 

[0 7] 0 7 (a) 06{C^-rH«JitliJ-^S!j!!aiiisf« 
?l!ltfflVi6n-5^it«:<D¥®0-r*O. 0 7 (b) H. 
^CDA-A* ^»fS0, 07 (c) -eWB-B' m 

[0 8 ] mi^m»^mmnmm<Dmmm&tfs.?>mmm. 
[0 9] ^^*-«gtcffl^ie.nsji!Kl|s^«?te©x^'«;/i^fl!Jt 

S::^-ri^ia0TafeS. 
[??^<D|ftW] 

4 0,6 0 S^l|sf«fl& 



4 2 
4 4 

4 6 

5 0 
5 2 

5 2 e 
5 4 

5 4 e 

6 2 

6 2 e 



mm • mmmt^-^^ 
mmm. 



6 2 f 



[01] 



[0 2] 



.56 ^ 



52h 





46b 
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[B7] [1^9] 




